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DETAILED ACTION 

1 . The present Office Action is responsive to Applicant's remarks in the Response 
filed May 25, 2005. Claims 1-30 remain pending in the instant Application. 



Claim Objections 

2. Claims -1 and 15 are objected to- because of the following informalities: - 
In Claim 1, line 10: "corresponded" should be changed to -corresponding-. 

In Claim 15, line 12: "is deposited by" should be changed to -are deposited with 

a~. 

Appropriate conrection is required. 

Rejections Based On Prior Art 

3. The following references were relied upon for the rejections hereinbelow: 

(i) Mowatt et al. (US 6,400,573 A1 ) (iv) Wachtler et al. (US 6,274,391 B1 f 

(ii) Pillion et al. (US 5,315,486) 

(iii) Two sheets, each having a definition of a "circuit;" one from the Newnes 
Dictionary of Electronics (Newnes 1999) and the other from Hararave's 
Communications Dictionary (Wiley 2001 ), as found on the Internet at xreferplus.com. 

^Previously made of record in the instant Application. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C, 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

(e) the invention was described in (1) ah application for patent, published under section 122(b), by 
another filed in the .United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1, 5, 8, 12, 15, 20, 23 and 28 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Mowatt et al. 

As to Claims 1 and 8, Mowatt et al. discloses, in Figs. 4 and 6: a substrate (Fig. 
4) having a first (upper) surface, wherein the substrate comprises an internal circuit 18 
(col.5: 3-4 and 6-8); a chip 56 having an active surface with a plurality of bonding pads 
62, 64 thereon (Figs. 4 and 6; note that in Fig. 6, the bonding pad referenced as "60" 
should have been numbered 64) and a backside surface attached to the first (upper) 
surface of the substrate (col.6: 14-17; Fig. 4 shows that the first surface includes a 
cavity 14 into which chip 56 is mounted, the exposed floor of the cavity 14 being a part 
of the upper-i.e., first-surface of the substrate and having the chip 56 attached thereto 
using adhesive 58); and a build-up circuit structure on the substrate (Fig. 6), the build- 
up circuit structure having at least one insulation layer 126, at least one patterned circuit 
layer (col.8: 28-33) and a plurality of via openings (col. 8: 15-16), wherein the insulation 
layer 126 is located between the active surface of chip 56 and the patterned circuit layer 
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(Fig. 6 and col.8: 28-33), the via openings cx)rresponcling to the bonding pads 62 and 64 
(bonding pad 64 mislabeled as "60" in Fig. 6) pass through insulation layer 126 (Fig. 6; 
col.8: 15-16), wherein the via openings are deposited with a conductive material 130, 
132 (Fig. 6; col.8: 15-17 and 22-23), the patterned circuit layer electrically connects with 
the bonding pads 62, 64 through the conductive material 130, 132 (col.8: 28-33) and a 
portion of the patterned circuit layer expands into a region outside the active-surface of 
the chip 56 (in order to, for example, connect to another chip or another circuit point on 
the surface of insulation layer 126 that carries the patterned circuit layer, as taught in 
col.8: 28-33). 

As to Claims 5 and 12, Mowatt et al. further discloses the substrate is formed of 
polymer material (col.3: 1 1-21 and col.4: 26-32). 

As to Claims 15 and 23, Mowatt et al. discloses, in Figs. 4 and 6: a substrate 
(Fig. 4) having a first surface and at least one cavity 14 located on the first surface of 
the substrate (Fig. 4), wherein the substrate comprises an internal circuit 18 (col.5: 3-4 
and 6-8); at least one chip 56 having an active surface with a plurality of bonding pads 
62, 64 thereon (Figs. 4 and 6; note that in Fig. 6, the bonding pad referenced as "60" 
should have been numbered 64) and a backside surface attached to the bottom of the 
cavity 14 (Fig. 4; col.6: 14-17); and a build-up circuit structure on the substrate (Fig. 6), 
the build-up circuit structure having at least one insulation layer 126, at least one 
patterned circuit layer (col.8: 28-33) and a plurality of via openings (coL8: 15-16), 
wherein the insulation layer 126 is located between the active surface of chip 56 and the 
patterned circuit layer (Fig. 6 and col.8: 28-33), the via openings corresponding to the 
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bonding pads 62 and 64 (bonding pad 64 mislabeled as "60" in Fig. 6) pass through 
insulation layer 126 (Fig. 6; col.8: 15-16), wherein the via openings are deposited with a 
conductive material 130, 132 (Fig. 6; col.8: 15-17 and 22-23), the patterned circuit layer 
electrically connects with the bonding pads 62, 64 through the conductive material 130, 
132 (col.8: 28-33) and a portion of the patterned circuit layer expands into a region 
outside the. active surface of the-chip 56 (in order to, for example, connect to another 
chip or another circuit point on the surface of insulation layer 126 that carries the 
patterned drcuit layer, as taught in col.8: 28-33). 

As to Claims 20 and 28, Mowatt et al. further discloses the substrate is formed of 
polymer material (col.3: 1 1-21 and cpl.4: 26-32). 

6. Claims 1, 5, 8, 12, 15, 20, 23 and 28 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Fillion et al. 

As to Claims 1 and 8, Fillion et al. discloses, in Fig.2: a substrate 16 (Fig. 4) 
having a first surface 18, wherein the substrate comprises an internal circuit 42 (col. 5: 
66-C0I.6: 3); a chip 22 having an active surface with a plurality of bonding pads 24 
thereon (col.4: 36-40) and a backside surface attached to the first surface of the 
substrate (col.4: 51-61); and a build-up circuit structure 26 on substrate 16 (col.4: 62- 
68), the build-up circuit structure having at least one insulation layer 28 (col.4: 68-col.5: 
9), at least one patterned circuit layer 32 (col.5: 24-38) and a plurality of via openings 30 
(col.5: 12-15), wherein the insulation layer 28 is located between the active surface of 
chip 22 and the patterned circuit layer 32 (Fig. 2; col.8: 1-2, 5-9 and 20-28), the via 
openings ^ corresponding to the bonding pads 24 pass through insulation layer 28 
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(Fig. 2; col. 5: 12-15), wherein the via openings are deposited with a conductive material, 
(part of the patterned metallization layer 32; col. 5: 20-23), the patterned circuit layer 32 
electrically connects with the bonding pads 24 through the conductive material (col. 5: 
20-23) and a portion of the patterned circuit layer 32 expands into a region outside the 
active surface of the chip 22 (Fig. 2; col.5: 20-28). 

As-to Claims^S and 12,-Fillion et al. further discloses the substrate 1.6 is formed of - - 

metal (oxidized, or, a nitride compound; col.4: 29-30). 

As to Claims 15 and 23, Fillion et al. discloses, in Fig.2: a substrate 16 (Fig. 4) 
having a first surface 18 and at least one cavity 20 located on the first surface 18 of the 
substrate (col.4: 36-42), wherein the substrate comprises an internal circuit 42 (col.5: 
66-C0I.6: 3); at least one chip 22 having an active surface with a plurality of bonding 
pads 24 thereon (col.4: 36^0) and a backside surface attached to the bottom of cavity 
20 (col.4: 51-61); and a build-up circuit structure 26 on substrate 16 (col.4: 62-68), the 
build-up circuit structure having at least one insulation layer 28 (col.4: 68-col.5: 9), at 
least one patterned circuit layer 32 (col.5: 24-38) and a plurality of via openings 30 
(col.5: 12-15), wherein the insulation layer 28 is located between the active surface of 
chip 22 and the patterned circuit layer 32 (Fig. 2; col.8: 1-2, 5-9 and 20-28), the via 
openings 30 corresponding to the bonding pads 24 pass through insulation layer 28 
(Fig. 2; col.5: 12-15), wherein the via openings are deposited with a conductive material 
(part of the patterned metallization layer 32; col.5: 20-23), the patterned circuit layer 32 
electrically connects with the bonding pads 24 through the conductive material (col.5: 
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20-23) and a portion of tlie patterned circuit layer 32 expands into a region outside the 
active surface of the chip 22 (Fig. 2; col.5: 20-28). 

As to Claims 20 and 28, Pillion et al. further discloses the substrate 16 is fomned 
of metal (oxidized, or, a nitride compound thereof; col. 4: 29-30). 
7. Claims 1 , 3-5, 8, 10-12, 15, 18-20, 23-25 and 28 are rejected under 35 

U.S.C. 102(e) as-being anticipated by Wachtler et al. Examiner's Note : the dictionary 

definitions provided hereinbelow for the word "circuif are included as part of the 
rejection of Claims 1 , 8, 15 and 23 in accordance with multiple reference 35 USC § 102 
rejections provided for in MPEP § 2131 .01 , part II. 

A) As to Claims 1 and 8: 

I. Wachtler et al. discloses: a substrate 12 having a first surface (Pig. 8; bottom 
surface of cavity 14); a chip 16 having an active surface with a plurality of bonding pads 
thereon (col.8: 63-67) and a backside surface attached to the first surface of substrate 
12 (Pig. 9); and a build-up circuit structure 18 on substrate 12 (Pig. 22), the build-up 
. structure having at least one insulation layer 24 and 26 (Pigs. 10-12; col. 9: 1-18), at 
least one patterned circuit layer 34 and a plurality of via openings 28 and 40 (col.9: 1 9- 
40; Pigs. 14-22), wherein the at least one insulation layer 24 and 26 is located between 
the active surface and the patterned circuit layer 34 (Pig. 14), the via openings 28 
corresponding to the bonding pads pass through the at least one insulation layer 24 and 
26 (Pig. 12; col.9: 19-23), wherein the via openings 28 are deposited with a conductive 
material 30, the at least one patterned circuit layer 34 electrically connects with the 
bonding pads through the conductive material 30 (which, after patterning, form the via 
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filling material 32 as well as the circuit layer 34) [col. 9: 1 9-40] and a portion of the at 
least one patterned, circuit layer 34 expands into a region outside the active surface of 
the chip (Figs. 14 and 22 show only one portion of the patterned circuit layer 34 
expanded to a region outside the active surface of the chip, Figs. 7 and 26 show the 
inherent expansion of the entirety of the at least one patterned circuit layer 34 
. — - throughout the high density interconnect overlay 18, including ^ region outside the - 
active surface of the chip, and col. 9: 32-40); Wachtler et al. further discloses, in the 
embodiment of Fig. 31 , that substrate 12 comprises a conductive path 58 (i.e., a 
conductive through-hole) built through-hence, internal to-the substrate to allow an 
alternative electrical path off the back side of the substrate in order to establish 
connections to other electronic devices, such as a printed wiring board (col. 12: 24-38); 
In the electronics art, there exist various definitions of a "circuit" that admit the broad 
interpretation of a circuit as being simply a conductive path. Some of these exemplary 
definitions of a "circuit" obtained from sources on the Internet are: 1 ) "A path consisting 
of a conductor or a system of conductors through which an electric current can flow" 
( Newnes Dictionary of Electronics , Newnes 1999); 2) "Any path that can carry an 
electric current (Hararaye's Communications Dictionary , Wiley 2001 ) [See attached 
sheets which includes these definitions of a "circuit," as found on the Internet at 
xreferplus.com]. Accordingly, the conductive path 58 built through-hence, internal to- 
the substrate 12 meets the Applicant's broad limitation of "the substrate comprises an 
internal circuit." 
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As to Claims 3, 1 0 and 1 1 , Wachtler et al. further discloses: a plurality of solder 
ball pads 44 on the at least one patterned circuit layer 34 (Figs. 19 and 20); and a 
plurality of solder balls 22 attached to the solder ball pads, respectively (Fig. 21) [col. 10: 
26-27]. 

As to Claim 4, Wachtler et al. further discloses a passivation layer 46 disposed 

on the at least one patterned circuit-layer 34, wherein the passivation layer 46 has a 

plurality of openings corresponding to solder ball pads 44 (Fig. 21; col. 10: 23-26). 

As to Claims 5 and 12 Wachtler et al. further discloses that substrate 12 is a 
plastic (i.e., polymer) material (col.8: 37-43). 

F) As to Claims 1 5 and 23: 

t. Wachtler et al. discloses: a substrate 12 having a first surface and at least one 
cavity 14 located on the first surface of the substrate (Fig. 8); a chip 16 having an active 
surface with a plurality of bonding pads thereon (col.8: 63-67) and a backside surface 
attached to the bottom of cavity 14 (Fig. 9); and a build-up circuit structure on substrate 
12 (Fig. 22), the build-up structure having at least one insulation layer 24 and 26 (Figs. 
10-12; col.9: 1-18), at least one patterned circuit layer 34 and a plurality of via openings 
28 and 40 (col.9: 19-40; Figs. 14-22), wherein the at least one insulation layer 24 and 
26 is located between the active surface and the patterned circuit layer 34 (Fig. 14), the 
via openings 28 corresponding to the bonding pads pass through the at least one 
insulation layer 24 and 26 (Fig. 12; col.9: 19-23), wherein the via openings 28 are 
deposited with a conductive material 30, the at least one patterned circuit layer 34 
electrically connects with the bonding pads through the conductive material 30 (which, 
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after patterning, form the via filling material 32 as well as the circuit layer 34) [col. 9: 19- 
40] and a portion of the at least one patterned circuit layer 34 expands into a region 
outside the active surface of the chip (Figs. 14 and 22 show only one portion of the 
patterned circuit layer 34 expanded to a region outside the active surface of the chip. 
Figs. 7 and 26 show the inherent expansion of the entirety of the at least one patterned 

-Circuit layer 34 throughout-the high density interconnect-overlay 18, -including a region 

outside the active surface of the chip, and col.9: 32-40). Wachtler et al. further 
discloses, in the embodiment of Fig. 31, that substrate 12 comprises a conductive path 
58 (i.e., a conductive through-hole) built through-hence, internal to~the substrate to 
allow an alternative electrical path off the back side of the substrate in order to establish 
connections to other electronic devices, such as a printed wiring board (col. 12: 24-38). 
In the electronics art, there exist various definitions of a "circuit" that admit the broad 
interpretation of a circuit as being simply a conductive path. 1 ) "A path consisting of a 
conductor or a system of conductors through which an electric current can flow" 
(Newnes Dictionary of Electronics . Newnes 1999); 2) "Any path that can carry an 
electric current" (Margrave's Communications Dictionary . Wiley 2001 ) [See attached 
sheets which includes these definitions of a "circuit," as found on the Internet at 
xreferplus.comj. According to these broad definitions of a "circuit," the conductive path 
58 built through-hence, internal to~the substrate 12 meets the Applicant's broad 
limitation of "the substrate comprises an internal circuit." 

As to Claims 18, 24 and 25, Wachtler et al. further discloses: a plurality of solder 
ball pads 44 on the at least one patterned circuit layer 34 (Figs. 19 and 20); and a 
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plurality of solder balls 22 attached to the solder ball pads, respectively (Fig. 21) [col.10: 
26-27]. 

As to Claim 19, Wachtler et al. further discloses a passivation layer 46 disposed 
on the at least one patterned circuit layer 34, wherein the passivation layer 46 has a 
plurality of openings corresponding to solder ball pads 44 (Fig. 21; col.10: 23-26). 

- As to Claims 20-and.28,-modified Wachtler et al. further discloses that substrate 
12 is a plastic (i.e., polymer) material (col.8: 37-43). 

Allowable Subject Matter 

8. Claims 2, 6-7, 9, 1 3-1 4, 1 6, 1 7, 21 -22, 26, 27 and 29-30 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

9. As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1 .1 1 1(b) and MPEP § 707.07(a). 

Response to Aiyuments 

10. Applicant's arguments on pp.2-3 of the Response filed May 25, 2005, with 
respect to the rejection(s)of claim(s) 1, 3-8, 10-15, 18-25 and 28-30 under 35 USC § 
103(a) over Wachtler et al. in view of Viswanathan et al., have been fully considered 
and are, to a limited extent, persuasive. Therefore, the rejection has been withdrawn. 
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However, upon further consideration, a new grouncl(s) of rejection is made in view of a 
new interpretation of the previously applied Wachtler et al. (US 6,274,391 B1 ), as well 
as newly found prior art. Also, Applicant's arguments on p.4 of the Response filed May 
25, 2005, with respect to the rejections of Claims 1-30 under 35 USC § 103(a) over 
Cheng et al. in view of Wachtler et al. and Viswanathan et al. (in conjunction with the 

, ^cowafws data sheets on alumina and aluminum nitride), have been fully considered 

and are, to a limited extent, persuasive: 

A) Further to the Applicant's arguments on pp.2-3, the Examiner now sees that 
the substrate/cover of Viswanathan et al. (US 6,724,079 B2) is not comparable to the 
substrate of Wachtler et al. The substrate/cover 140 of Viswanathan et al. does not 
have a built-up circuit structure (only the chip 130 has the built-up multilayer circuit 
structure 124; col.3: 39-43) while the substrate 12 of Wachtler et al. has a built-up 
multilayer circuit structure 18 that provides all or most of the interconnection circuitry for 
the package assembly. That is the main difference between the package assemblies of 
Viswanathan et al. and Wachtler et al. The extensive internal circuitry of the 
Viswanathan et al. substrate/cover 140 is necessary to the package assembly since the 
support substrate 110 only functions as a mechanical support and heat sink for the chip 
and substrate/cover; substrate 1 10 is not contemplated as an electrical interconnect. 
Therefore, substrate/cover 140 is left to provide the extensive circuitry necessary for the 
package assembly. Since the substrate 12 of Wachtler et al. already has the required 
interconnection circuitry for the package assembly provided by the built-up circuit 
structure 18, then it would not be obvious to yet further modify the substrate 12 
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Wachtler et al. with the extensive interconnection circuitry of Viswanathan et al. since 
the built-up circuit structure 18 of Wachtler et al. already provides the contemplated 
interconnection circuitry for the package assembly. There is no teaching or suggestion 
in Wachtler et al. that any extensive circuitry additional to the built-up interconnections 
circuit structure 18 is required or for the electronic functions and applications 

- - contemplatedfor the package assembly disclosed. Accordingly, the Examiner concedes 

that further modifying the substrate 12 of Wachtler et al. with additional extensive 
internal substrate circuitry, as taught in the structurally different Viswanathan et al. 
would not be obvious in view of the extensive built-up interconnection circuitry already- 
existing on the substrate 12 of Wachtler et al. for providing the necessary electrical 
interconnections. Accordingly, the Examiner has withdrawn the rejection of Claims 1 , 3- 
8, 10-15, 18-25 and 28-30 under 35 USC § 103 based on Wachtler et al. in view of 
Viswanathan et al. for the reasons given above. 

B) Similarly, and further to the Applicant's arguments on p.4, in Cheng et al. (US 
2003/0134455 Al) wherein the disclosed support substrate 300 already has the built-up 
interconnect structure thereon (Figs. 14-24), it is neither taught nor suggested that any 
further circuit modification be made to substrate 300 (disclosed as a metal plate) for 
enhancing the circuit function of the package, and the Examiner accordingly concedes 
that it would not be obvious to further modify the substrate of Cheng et al. with the 
extensive internal substrate interconnection circuitry of the (alumina or aluminum nitride) 
substrate/cover in Viswanathan et al., the Viswanathan et al. substrate/cover having no 
built-up circuitry on a surface thereof and the extensive internal circuit providing the only 
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interconnect circuitry in its package assembly, quite distinct from the operational 
structure disclosed in Cheng et al. Accordingly, the Examiner has withdrawn the 
rejection of Claims 1-30 under 35 USC § 103 based on Cheng et al. in view of Wachtler 
et al. and Viswanathan et al. because the Examiner now takes the position that it would 
not be obvious to further modify the substrate in Cheng et al. with the extensive internal 
substrate circuit-of Viswanathan et al. for the reasons-given above. - . . 

C) However, the Examiner has taken a second look at the embodiment of Figs. 
30 and 31 in Wachtler et al. and has now determined that the conductive path 58 (Fig. 
31), which is a through-hole in substrate 12, in fact constitutes a "circuit" in the broadest 
sense of the word, as used in the electronics art, and since the conductive path 58 is a 
through-hole-i.e., a conductive path within the substrate-it constitutes an "internal 
circuit" as broadly claimed in Applicant's Claims 1, 8, 15 and 23. The Examiner has 
provided two examples of broad definitions of "circuit" found in two electronics 
dictionaries to support his interpretation of "circuit." Accordingly, Claims 1, 3-5, 8, 10-12, 
15, 18-20, 23-25 and 28 now stand as rejected over Wachtler et al., in conjunction with 
the dictionary definitions of "circuit," under 35 USC § 102(e). 

D) Due to the new ground(s) of rejection made in view of a new interpretation of 
the previously applied Wachtler et al. (US 6,274,391 B1 ), as well as newly found prior 
art, the present Office Action is made NON-FINAL. 
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Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) Eichelberger (US 5,1 1 1 ,278) discloses a base substrate 30 having internal 
conductive paths 32 (i.e., internal circuit) and a built-up multilayer circuit thereon (Fig. 2; 
col.8:- 43-68). ..- - - 

b) Ogawa et al. (JP2000-260902 A) discloses a substrate base substrate 2 
having internal conductive paths 8 (i.e., internal circuit) and a built-up multilayer circuit 
thereon (Fig. 1 ). 

c) Yamagishi (JP1 0-284632 A) discloses a base substrate 114 having internal 
circuitry and a substrate 41 comprising a built-up multilayer circuit 111 (Fig. 5c) thereon 
and internal conductive paths 44a,b (i.e., internal circuit), the substrate 41 mounted in a 
cavity in base substrate 112 (Fig. 5a). 

d) Cole, Jr. et al. (US 5,157,589) discloses a base substrate 12 having a built-up 
multilayer circuit structure thereon comprising layers 20, 30 and 40 (Fig. 3), the built-up 
circuit structure providing the electrical interconnections in the package assembly (col.9: 
67-col.11:2). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 571-272- 
1936, The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 
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for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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